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EP07BH HSOffiH 

Fle&S ©0 tft© fnvefltian 

5 [OC01J The present invention relaxes to absorbent articles particularly sanitary napkins preferably having fflm tcp- 
shests, see EP-A-0523 719. In particular a topsheet receiving the liquids to be e&sor&ed comprises apertures of at 
least 4 different si^es which are distributed according to their respective &z& in longftudinal and transversa Sections. 
This range c3 aperture sizes pro/ides exceptionally good Squid intake performance lor ths rang© of Equid viscositiss 
commonly found for liquids which are absorbed in unitary napftns. The distribution of the apertures leaves a csrtatn 

f ^ longitudinal side edge and preferably transverse end edge of the topsheet free of the larger apertures to improve com- 
fort of the product during use. 

Bsckgtroiast^ ©ff She Srwertfiort 

is lOTOSg Sanitary srtidGs such os sanitery rcaptfns, baby diapers, absorbent inserts, and absorbent adult incontinence 
artictes are well-hrtown in the art Typically all these articles comprise a wsarsr facing surface and a garmsnt £aring sur- 
face The wearer feeing surface receives from tha wearer o? such articles liquids, bodily discharges sueft es urins* vag- 
inal discharges or menses, to be absorbed. In order tor tfte articte to stora ths £qutf the rosarcr fating surfacs has to be 
Equid permeable white meint^rmg integrity of the outer msrsr facing surface of the aJbsorfesm article. This wearer fac- 

so ing surface is provided by a tcpshsat 

Well-known topshee&s in the art of absorbent articlBS ere norwaoven fabrics, wcvsn fabrics or films, FBms have 
to be rendered parmssWe by aperturing. They are often made ctf polymeric material and typically comprise apsrtures 
which have been engineered to provftfe certain charBcterisScs. Thsse apertures can very fin shape and eise but have 
commonly bssn provided in a single preferred 6&e and straps. Tba walls of the apertures deffoe th© amount of eoden- 

ss sion-iff any- beyond fte plane of the film thickness and the direction of such extensions. Ths film apertures also can be 
provided in ths steps of a funnel. Films are generaDy preferred over febrics since thgy can provide a deaner surfec© 
even after iqicd having passed through sines thay do not ratei liquids. A typical tepshset meda of poiysfihyiene Km 
has been successfully used in sanitary articles and edLft incontinence products as well as inserts and b^ay diapsjs by 
Procter & Gambte under th© tradename Atoays and Aftertds. 

so [CSS&J Fabrics er non^oven fabrics are made of fibsrs which by their nature provide non-lines? apertures in fine Equid 
transport direction. Also the largest aperture size in febric topshests is Ltmted by fie requirement to maintain material 
strength. However, these materiate can also be treated in a similar fesrtion as film mstariate in particular non-woven teb- 
rics which are made of thermo-ptestic fibers. Apsrturing of febrics or non-wovens is hence also consa&red by tfte 
present invention, 

S5 [OttOS] One problem remaining wifti all frese topsbeets is the rate o? liquid capable of passing through such a topsheetf 
under usual usage conditions due to the total amount of open area of aO apertures and irtdSvidueJ aperture size and 
shape in particular. Exceptionally kngo apartures increase the liquid passage rate but pose ths potential problem of 
material stability for the topsheei at least during the manufacturing of absorbent articles, which & highly undesirable. 
Also large apertures possSdy promote a bactf tow of absorbed liquid, so catted rewet, which is undesirable. Small M- 

40 vkiimJ spsrtun^s on the other hand canno2 p?ovide the liquid passage characteristics required to let Equtds of high sur- 
face tension, high viscosity or solid content suc&i es ooa^ated blood dots pass through; this can be a problem in an 
absolute sense fer very small apertures or cause too low a rate of liqu^ flow. 

H also has bzzn found that th© toial amount of open erea for a given aperture sk© and shape is spproximatery 
lineariy related to the rate of Hqicd passage A^la making of tho Eqini which has passed Strcirgh but also material 

45 strength and other appsaranca consklsrstions er@ limiting th@ soctend as to whxh fte totai open area in a topshest can 
be selected. 

[OtiBT] It is also known that the viscosity of liquids disposed on sanitary napkins can very dras^caDy from excepfionslry 
lew viscosities e.g. of urine from a person having a light mcontbsnce or stress incontinence syndrome, low viscoatiss 
also can ba present tor vaginal tfscharges or mens^ which comprise small amounts o3 surfactant Som© bodily c£s- 
so charges comprise natural surfactants already but ateo residue from washing soaps, wfrxh many wearers of such arti- 
cles use regularly, can be Sound. 

[0C38] AtthQ other end of the specfrum viscosities of menses changes drastically over the period of a woman and 
have bsen reported in EP-A-0 205 28$ to range from 5 to 50 mPas. The viscosities can change over time on the same 
person and can vary between persons compared at a similar ssage of the monthly period 

6 [00391 Another problem which now has bsen recognized is that ths presence of large hole spsrtures in the (ongftudi- 
nal side margins or foe transverse end regions of the wsarar facing surfece of a topsnes? can cause undesirable chaff* 
ing or irritation. This is baiisved to ba possiWy due to the amount of material forming the rim of me epertur© being more 
tor larger apertures than for smaltsr apertures. It is w&l-foown that even tiny points of irritation from such an articte will 
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cause significant discomfort tn fact wearers ciairrtng to experience discomfort typccafly will disregard any abeorbency 
benefits obtained by trie mufti aperture top&hest due to unacceptable comfort performance of such articles. 
[001 0] ft is therefore en objective of the present invention to provide a tapshset for sanitary articles which provide the 
benefits previously recognized by inclusion of an aperture distribution in the tcpsbeet while eliminating the problems 
s associated with having krg© apertures in a region where relative movement between the tcpsheet and the sWn of a 
wearer would potentially cause discomfort 

[0011] tt is another an elective of tha present invention to provide a topshest for sanitary articles which can even 
better acco mm odate the viscosity changes of ebscrbent liquids without the need for different articles for different times, 
tt has been found that this can be schisvBd by providing fopshssts for absorbent disposable articles which have aper- 
w tures of different open areas in an aperture cfistribution relating to the individual aperture open area. 

[0012] ft is hence an objective of the present invention to provide absorbent arSctes which have a tcpsheet with a c£s- 
tnbutton of aperture sizes and locations. 

Ctescription off tits omfertiSon 

is 

[0013] The present invention provides an sbscrbent erticte according to claim 1 having fae bentfrt of an aperture top- 
sheet for liquids of drastically tfflerent viscosities without discomfort to the wear©-. In particaiter, the absorbent art ids 
comprises a top^&st having a wearer feeing surface and a garment feeing surfcee. The topshest can comprise muftipSe 
layers which are preferably joined to each other. An gtosorbent article generally further comprises a backshee2 end an 
so stoeorbsnt structure, alternatively called absorbem core, placed between the topsfrset and the bseftshest 

[0914] The absorbent structure can include the following component: (a) optionally a primary fluid distribution layer 
2$ preferably together with a secondary options! fluid distribution layer; (b) a fluid storage layer; (c) optionally a f Grouts 
fdustin^) layer underlying me storage layer; and (d) other optional component 

a PrimaiySecondarvJBuj^ 

so [001 5] One optional component of the absorbent structure according to the present invention is a primary fluid distri- 
bution layer and a secondary fluid distribution layer. The primary distribution layer typic&Jty underlies the tcpsheet and 
is in fluid communication tteresrith. The topshest transfers tfte acquired fluid to fris primary distribution tsy^r fox uffi mate 
(Sstr&utfon to the storage layer. This transfer of fluid through the primary dietraxfiion layer occurs not only in the thick- 
ness, but also along the length and width directions of the absorbent product Trie afeo optional but preferred secondary 

35 tfstribution layer typically underlies the primary distribution (syer and is in fluid cemmuntcakon therewith, The purpose 
of this secondary distribution layer is to resdily acquire fluid from the primary distribution layer and transfer it rapidly to 
tfie underlying storage layer. This helps the fluid capacity of the underlying storage layer to be fufly utilised. The fluid 
distribution layers can be comprised of any material typical for such distribution layers. In particular fibrous layers main* 
tain the capillaries between fibers e*en when wet ere usdul as distribution layers. 

40 

b Fluid Storage Uver 

[UtOI 6] Positioned in fluid communication with, and typically underlying the primary or secondary distribution layers, 
is a fluid storage layer. The f lu5d storage layer can compris© any usual absorbsnt material or ccmfraiations thereof, ft 
49 preferaWy comprises absorbent gelling materials usuaSy referred to as "hydroger 'sup^mbsorbanr, hydrocoStofd" 
materials in combination with suitable carriers. 

tdttTJ The absorbent geSng materials are capable of absorbing targe quantities of aqueous body fluids, and are fur- 
ther capable of retaining such absorbed fluids under moderate pressures- The absorbent gelling materials can bs dis- 
persed homogeneously or non-hornogengousfy in a suitable carrier. The statable carriers, provided they are absorbent 
so as such, can also be used stone. 

[0018] Sizable absorbent galling materials for use herein will most often comprise a substantially water-insoluble, 
slightly cross-linked, partially neutralised, polymeric gelEng material. This material forme a hydrogel upon contact with 
water Such polymer materials can be prepared form potymerizaWe, unsaturated, acid-containing monomers which ere 
weQ known in the art 

55 [am 9] Suitable carriers include materials which are conventionally utilised in absorbent structures such as natural, 
mctffied or synthetic ffosrs, particularly modified or norvmodif ied cellulose fibers, in tfie form o? fluff end/or tissue. Suit- 
able carriers can be used together ^3h the efcsorbant gating material, hosrsvsr, they can also be used aione or in com- 
binattone. Most preferred are tissue or tissue laminates in the contact of sanitary napkins4»anty liners- 
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[0020] An embodiment oS tha absorbsnt structure made according to the present invention comprises a double layer 
{issue feminate formed by folding tha tissue onto itself. Thss© layers can ba joined to each oth&r to example by adhe- 
sive or by mschsnical irUertocta'ng or by hydrogen bridge bands. Absorbent piling material or other optional material 
can be comprised between the layers. 

s [G®21] fotodified cellulose fibers such as the stiffened cellulose fibers can also be used. Synthetic fibers can dso ba 
used and tnriuda those made c? cellulose acetate, polyvinyl fluoride, poryvsnyfider*e chloride, ecrylics (such as Orion), 
polyvinyl aceta2<a non-soluble polyvinyl alcohol, poiyeEhylerte, polypropylene, po5yarrcd@s (such as nylon), polyesters, 
^component fibers, tricomponent ff Soars, matures thereof and the Eke. Preferably, th© fiber surfaces are rrydrcphilic or 
are treated to be hydrophiiia Tha storage layzs can also inducts filler materials, such as Pert ite, diatomaceous earth. 

10 VermicuGte; etc., to improve EQuid retention. 

[6022] 18 the absorbent gelling material is dispersed rten-homogeneously in a carrier, the storage lays? can neverthe- 
less be locally homogenous, i.e. have a distribution gradient in on® or ssvsrsl direcfions within the dimensions of the 
storage layer. Ncrt-homogeneous distribution can also refer to laminates of carriers enclosing absorbent gaffing mate- 
rials partially or fufly. 

C Optional Fifomis fPU^ng") 

[Cfj^SJ An optional component for infusion in the absorbent sfrucsure according to ffie present invention fe £1 fibrous 
layer adjacent to, and typically underlying the storage teysr. This underlying fibrous tsysr la typically referred to as a 
so »<&&n$ % laytsr since it provides a eubsfrat© on ufftch to depose absorbent gelling material in tf)9 storage layer during 
manufacture of tha absorbent structure. Indeed, in those instances where the gbsorbent gelling material is in the form 
of macro structures such as fibers, sheets or strips, this fferous "dusting 0 layer need rtot be included. However, this 
"dusting" laygr provides soma Erfditiorcsl ftuid-hartdling capsbiGties sui^i as rapid wk£dng of fluid along the length of the 
pad. 

zs 

d Other Optional Components of tha absorbsrfl structure 

[OC&sj The absorbena structure according to the present invention can include otfrer optional components normaBy 
present in absorbent webs. For example, a reinforcing scram can be positioned rofthin tha respective teyers. cr befcasen 
$0 tha respective layers, of the abso&em structure. Such reinforcing scrips should be ©3 such eonftgufssbn m to raft form 
inteftaetal barriers to fluid trayns&sr. Given tfte structure) tntegTity that u&je% occurs as a result oSthermaD bortdfetg, rein- 
forctng scrims are usually not required for tfrsnmally bonded &>sorb@nt structures. 

E$8S3] Another component which can be £nsUa2sd En fre absorbent structure eccorcSrtg to the invention and preJersWy 
is provided efose to cr as part of& ffie primary or secondary ftucd distribution layer are ctfor control agents. Active carbon 
as coated with or in addiEon to ofcher odor ecrrJrd agenfs, in particular suitable seolrte or c*ay materials, are cpSonally crtcor- 
porated in the absorbent sfruc&jr®. These components can be incorporated in any desired form but often are included 
as discrete particles. 

J EMsftaqt 

40 

[ft^<$3 The bscteheea primarily prevents tho gradates absorbed and contained in the absorbent structure from wet- 
ting erodes that contact the absorbent product sueh as underpants, pants, pyjamas and undergarments. The back- 
sheat & preferably inpenriciss to liquids (e.g. menses and/or urine) and is pr@&F^3y manu&e&ired from a ftin p&stic 
f flm, atlhough other flexible Equid impervious materials can also ba used. As ussd horda tha term llaxfoto" refers to 
45 materiats that are compliant and vtnD readily conform to fhs general ^mpa and contours of the human body. The bad** 
sheet also can have sialic chamct^ristics altosrirtg it to stretch in one or two directions. 

[C$27] The backsheet typically ejtfert^ ac?oss tho vshole o5 th© absorbent structure and csi extend into and form part 
of or all of the preferred siddlaps. side wrapping elements or wings. 

The backsheet can comprise a woven or nonrcovsn material, polymeric f 3ms such as thermoplastic films of 

so poly@thylane or polypropylene, or composifie materials such as a tltm-coated nonwovon material Preferably, the back- 
sheet is a peryoffiylene fUm raving a thk&iess of from about 0.012 mm (0.5 mD) to ebout 0-051 mm (2.0 mils). 

Exemplary polyethylene films are manufactured by Qopay Corporslion of Cincinnati, Ohio, under the designa- 
tion P 18-0401 and by Ethyl Corporation, Visqueen Division, of Terra Haute, Indmna, undsr trts dosigrmtkm XP-39385. 
The backsheet is preferably embossed and/cr matte finished to provide a more eto^il^e eppearance. Further,, ths bactc- 

55 shest can permit vapours to escape from the absorbent structure, i.e. be breathable, while still preventing exudates 
from passing through the backsheet. Also breathable bac*«sheste comprising several layers, e.g. fUm ptus non-T^oven 
structures, can be used. 
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Thetcosheet 

[€030] For multiple layer topsheete the term "joined", as used herein. encompasses configurations in which the first 
layer & tfretfy secured to the second layer by affbring the first layer dtrecaiy to the eeccnd laysr; configurations hi which 
s the firs! layer is indirectly secured to the second Isyar by affixing the first layer to intermediate layer® which in turn are 
affixed to foe second layer: 

(®3S1] Tha layers of the topshest can preferably be joined together by edhesives, stitching, heat &nd/br prsssurs 
bonds, dynamic mechanxal bonds, ultrasonic bonds, intermingling or sntanglsmsnt of structural etemems ecmpristrts 
tha layers of in© topshsgt, such as by sxfruding on© l^yer onto anofrer, or by any other means known in the art It is. 

ro however, important that the joimrtg does not create any harsh or irritating spate on the topshest 

[0032] The topshest as a whole and hence each layer individual (y needs to be compliant soft feeling, and ncjvirritst- 
ingtofoe wearer's stfn It also can have elastic characteristics allowing ittoba $tretchsd in one or tefocSrecSons. The 
tapshest typically extends across the whole absorbent structure and can extend into and form part of or aO of th© pre- 
ferred side flaps, side wrapping elemants or wings. 

is [0033] According to th© pr©s®nt invention preferably at Isast ong layer of the topsheet is provided by a film material 
having epertures which are referred herein as "extra targe apertures", "lanje apertures 0 , "medium apertures' and "small 
apertures*. These apertures are previewed to facBitate liquid fcanepcn far Eqitids of various viscosities from the wearer 
fectnQ surface tmyards tfrs sbscobsnt structure. The aparturos may also bo present En a febric cr rmrwKWQn feiyer o3 a 
topsheet In the following reference to a film tepsheet §s by way of ©campl© and application of the present invention to 

20 a febric or norMKovsn flirrous tapsh&st is constered Eritftin th© scops of tha present invsn&xn. 

[C034] For all measurements regarding tfis apertures in fa© fflm passage layer fte p!ane of the smallest cross sec- 
tional areas of She s^sfturs should bo used, unless otherwise mentioned. The term "aperture size 0 as used herein 
refers to ths open area v^iich an aperture provides in the fCm. 

[0085] Th© "extra largo aporturas* hav© en indSvidual open area d from more than 1 .4 mm 2 , to 3 mm 3 . Tho total opsn 
ss area of tfie "extra large apertures" ejarfwSng aO ofter lined transport epertures should be in the range from 1 <%to2S 
%, prsfeyEbJy from 10% to 20% of the surf^ area of th© tepsheet 

[0835] The large apertures" hav$ an individual open area of from more than 0.5 mm 2 , to 1.4 mm 2 . The total open 
area o3 fte "large apertures 0 excluding aD other liquid transport epsrtures should b3 in the range from 1 %to30 %, pre?- 
erab5yfrcm5%to 1 5 % of the surface ©res of the tepshesL 
so [Wj The "medium apsxturBs w have an indivk£uaJ open srea of from mors flhan 0.1 mm 2 , to 0.5 mm 2 . Tha total opsn 
area of the "medium apertures" excluding all other liquid transport epertures should be n the range from 1 % to 33 %> 
pr^ferabfy from 10 %to 25% of the surface area of the tepsheet 

E©9^] The "small apertures 0 have an individual open erea of from more than 0 mm 2 , to 01 mm 2 . The total open area 
of the "small apertures 0 excluding all other Irquki transport ©psriunss should be in the range from 0.1 % to 5 %, prefer- 
ss abSy from 0.5 % to 3 % of the surface area of the tcpsheeS. 

[0038] The apertures are preferably substantially circular or polygonal. Their shapa is limited by having a ratio of thd 
largest to the smallest inner diagonal leng^i in fre range be^vesn 1 and 6, preferably 1 and 3. The total opsn area of 
all Itqicd transport oporturoz is in the range of 3.1 % to 95 %,prefe<ab)y 10% to 50%, most preferably 15%to40%of 
the total arm of the topsheet. 

& [@0C0] Tcp©hee^ acconjng to the present invention have a non-homo^ieous distribution off the liquid passage ways 
or apertures ecross th@ wearer feeing surface of the tepshest It recently has be^n ^und that a tqpshee3 comprising 
large and ertra large apertures Iwe a rngher tendency of being considered to a cause discomfort to some wearers of 
sanitary napttns comprising such topsheess. 

[0041] Wh3e not washing to ba bound by theory it is considered that the tollo^ng is an expianaEon o3 fre re^gpng tor 
4S the benefits Obtained with the present invention. When crea&rtg apartures.e.& by a thermic process the mdterid initially 
filling the eperture ^ not eliminated and ultimately ft is collected in the rim around the aperture. This is considered 
equally true tor fibrous rtortoffOven topsheet layers or f 3m topsheet layers. This rim becomes more apparent to a wearer 
ths larger the apertures are since the open area of anaparturs ^creases fester than the length of the aperture rim with 
increasing spsrture diameters. The additional material deposited in the rfm of the aperture hence builds up mere in 
so larger apertures faan in smaller apertures. However, vwth increasing rim material the rim also becomes harsher and 
harder. Therefore the rim of larger aperbires te more prone to cause irritation to the wearer of an article comp r isi ng such 
an apertured topsheet than tor small £p3fture& 

[603S3 The &sofeent arttde and aO main components havs a longitudinal axis which is parallel to a plane which would 
bisect a wsarar of such an article into right and left side- Also the absorbent articta has a transverse axis which is psf- 
ss pentfeutar to the longitudinal axis and within the same plane as the article. The term "tongftudinaJ center" as used 
herein refers to fre center of the article end extends parafle) to the longftudinaf axis. The term Transverse center" as 
used herein refers to the center of the article and extends parallel to ths transverse axis. 

It hence has been found that a preferable distribution of fte apertures ehou2d leave the longitudinal margins o$ 
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the topsheet free oJ extra terge and large apertures. Hence the topsheet acceding to the present invention requires frat 
the eKfra-large apertures mentioned sbove ara only distributed in the longitudinal center SO%ofttts largest transverse 
width of tns absorbent structure. Preferably, these extra large apertures are tfsfiributed in the longitudinal center 80 %, 
most preferably 70 % of the largest transverse width of th® absorbent structure. 
s jam] In a preferred embodiment also the *arge apertures are c^minated from the tonsrtutfnaf side margins o? the 
topsheet such that the large apertures are only distributed in the tongitucBnai center SO %, preferably 80 %, most pref- 
erably 70 % of the largest transverse raidth of the c&sorbent structure. 

pms] Optionally for ease of manufecturing of the apertured topsheet it is possible to only aperture the topsheet in 
the region of the tongitudjnaJ center to satisfy the specific requirsmsnt slated above for extra ferga and targe apertures. 
w [COSS] in a similar consideration it is also preferable faat an embodiment of the present invention has the extra large 
apertures only distributed in the transverse center 60 %. preferably 65 %, most preferably 50 % of the largest (ongtudi- 
nal length of the wearer taceng surface of the topsheet. Similarly large apertures are preferably only distributed in the 
transverse center 80 %. preferably 65 %, moss preferably So % of the largest Eongftutfna) length of the wearer facing 
surface of tfts topsfteel 

75 [QQ&7J As with the distribution in transversa direction for ease of rnanufacturing c3 a tcpshssi according to tfra present 
invention it is poss&le to provide the liqucd transport apertures only in tfte transverse center o? the topsheet in order to 
satisfy the above requirements fcr embedments in fire context of extra krgo end large apertures. 
fJB&SS) An GddftcnaJ benefit obtainable from the basse or preferred embodiments according to the present tarcntion 
is ths concentration of Cquid aperture toanSs fiie center of the absorbsnt artiels such that mora open area is pfeced 

so whsrs Dquid acepjis^on is moss probable. This then provides a benefit in absorbency of tfre respective absorbent erScle. 
ptSSTj The liquid transport apsrfeires can be simple (totes but preferably are termed in the fin ©xch that the waCg of 
the apertures extend beyond the plane c? the surface of the basic film, Le. the f&n surface before the film is epertured. 
The direction of these extending wafts in the absorbent article is towards the garment teeing surface of the arSde. The 
amount of oxtmeon of the walk of fre apertures should be at least 0.3 mm beyond tft© ?2m sur$ae© from rcftich the weDs 

25 of the apertures depend. Preferably the wgJls of the apertures form fimnels or Ventury channel as is weD-hnown in the 
art 

[BGSSfJ Tb ensure material stabSty the smallest distance bsfcween neighbouring extra large end/or large cpsrtures 
regardless of their particular shape and size is preferably at least 0.5 mm, preferably H .5 mm TOs ^ssance is measured 
on the surface of thef&n onttestctecSos^sttoth© user tacmg surfece of the absorbent article. 

50 [Q0§1 ] The film material is preferably rendered hytfrephaic Co such a degree that the contact eng3e is less than 50° 
with distifted water upon first ccntsc* with tfta water. For films this can be achieved by suiia&artt treatment For sur- 
fectent treated polymeric rams it has been found that it is beneficial to use f 3ms where the surfectant is permanency 
fixed on the film surface. These are so called film materiafe with resin integrated sur&cGant For ftese farm even 
repeated wetting by disiled water would provide approximate^ 

99 water. 

[C0S2] In another preserved execution the nearer feeing eurfeoe of the topsheet is treated with an agent such frat Eq- 
uids or© directed to^rcSs the apertures. Such agents can be silicone or teflon which pjcvtde the trusted surface with a 
seH-deanirtg effect T^s treatment can be in addition to the above-mentioned eurfectent treatment 
[0053] Rims such as those disctossd in EP-A-0 205 28S. EP-A-0 165 208. EP-A-0 16 020, EP-A-0 99 506 or US-A- 

40 3,929.135 are explicitly referred to as euiteble for the topsheet provided the requiremenQs for the aperture distribution is 
met. OSier suttaEs termed tCrrs. also provided the requirements for the aperture distribution are met, are described in 
EP-A-203 820, US, Patent 4,324,2*6, US. Patent 4.342.314. U.S. Patent 4.463.045 and U& Patent 5.006.394. Par- 
ticularty preferred microgperturing of formed fSm is disclosed in US patent 4,609,518 and) US. patent 4,629,643. 
These mi^oapertures can also be inguded in topmost provided freir sur&toe is tese than 0.1 5 mm 3 and henoa they 

4S essentially provide breathabilrty. V\teys of making su^t films are well-known in the art and hove also been tfsctosed in 
(he above prior art references. Also films which are, prior to aperturing. water vapour permeable but 6qicd impermeable 
can be used tn fte context of the present invention. 

[C054] ff the topsheet comprtess multiple l^ers the second and following layers can b3 cJ the sems Wrtd z& th© ebewe 
described topsheet according to fre present irwen^on with an aperture <Sstribu@on. They can also be provided by other 
so fflm layers or by woven or non-woven layers. 

[C055] It is reoornmendable tfiat ^iy edrirtionaJ layer presents no barrier for the liquid. This ran be achieved by pro- 
viding no hydrcphilicrty gradient or an ^bscrbency driving hyc&ophilicity gradient such that a directing force for the liquid 
towards the absorbent structure is created. It is also considered desirable that aP layers have about the same total open 
area. 

55 [0355] While not wishing to be Emited by theory it is behoved that a constant Reynokfe number could ensure optimum 
liquid passage rates. The optimum Reynolds number depends of course on the absorption spaed of the absorbent core. 
One© this Reynolds number is established for a particular Gquid viscosity, absorbent core and one apertures e&e> the 
theoretically ideal distrfoution of aperture sizes can be identified by the equation. 
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Reynolds number = density * flow speed » hydraulic diameter 

viscosity 

wherein 

5 - density »s the density of the liquid to be absorbed in unite of mass over volume, 
• flow speed is the velocity of the liquid to be absorbed in unite of defence over time, 

- hydraulic diameter can be calculated from the see of the aperture as the square route of 4 times the aperture size 
over Pi. 

- viscosity is the dynamic viscosity of the Qquid to be absorbed in units of pressure times time. 

10 

10057] With density being approximately constant [about that of water) and flow speed being constant by desire the 
hydraulic diameter distrixition becomes approximately fineariy proportional to the viscosity and the aperture size tfstri- 
bution becomes appradmately proportional to the square of the viscosity: 

w aperture size - viscosity 2 

[OOSS] Following this theory it is easy to select for a viscosity profile, which is expected over the usage conditions for 
a certain tcpeheet the aperture size distribution which is theoretically ideal From this theoretically ideal distribution a 
realistic approximation with at least 4 different aperture sizes can be selected to provide a topsheet accorcfing to the 
present invention. 

[0099] Preferred topsheet according to the present invention can have a larger number than 4 apertures, preferably 
the theoretically ideal distribution of apertures" is resembled by a distribution of 5, 6, 7, 8, 9 or even 1 0 dtferent aper- 
ture 6i2es. The majority of benef its from an aperture size distribution are however already resized by 5, 6, 7 or 8 dffier- 
ent aperture sizes. The distribution must still satisfy the dtstrfrution given for 4 apertures* preferably with a shew towards 
the center of the distribution. 

Claims 

1. Absorbent article having a longfadinal axisand a transverse axis, said article axnpnsing a topsheet a backsheet, 
and an absorbent structure placed between said topsheet and said backsheel, said topsheet having a wearer fac- 
ing surface and a garment facing surface and said topsheat comprising a f Im passage layer having small, medium, 
large and extra-large apertures for liquid transport 

• said small apertures having an individual area in the range from more than 0 mm? to 0-1 mm 2 , 

- said medium apertures having an individual area in the range from more than 0.1 mm 2 to 0.5 mm 2 , 

- said large apertures having an individual area in the range from more than 0.5 mm 2 to 1 .4 mm 2 , 

- said extra-large apertures having an individual area in the range from more than 1 .4 mm 2 to 3 mm 2 

- &aki small apertures having a total open area in the range from 0.1 % to 5% of the total area o« said Wm pas- 
sage layer, 

said medium apertures having a total open area in the range from 1 % to 35 % of the total area of said film 
passage layer, 

- said large apertures having a total open area in the range from 1 % to 30 % of the total area of said ffim pas- 
sage layer, 

• saxi extra-large apertures having a total open area in the range from 1 % to 25 % of the total area of sati film 
passage layer, 

- said Squid transport apertures having a largest inner diagonal length and a smallest inner cfiagonal length, the 
ratio of said largest to said smartest inner diagonal length being in the range from 1 to 6, 

- said apertures following a distribution such that said extra large apertures are only distributed in the longitu* 
ral center 90 % of the largest transverse width of said absorbent structure. 

2. Absorbent article according to daim t wherein at least some of said liquid transport apertures have inner wals 
which depend at least 0 J mm from the surface of said film passage layer, said inner waQs depend in a direction 
towards said absorbent structure of said article, 

55 3. Absorbent article according to any of the preceding claims wherein the total open area of all said liquid transport 
apertures in said film passage layer is in the range farm 1 5 % to 40 % of the total area of said fftm passage layer. 

4. Absorbent article according to any of the preceding claims wherein said topsheet comprises more than one pas- 
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sage layer. 

5. Absorbent article according to any of the preceding claims wherein said extra large apertures are only distributed 
in the longitudinal center 80 %> preferably 70 %, of said largest transverse width of said absorbent structure. 

6 

6- Absorbent article according to any of the preceding daims wherein eaid large apertures are only distributed in the 
longftudnal center 90 %, preferably 80 %, most preferably 70%, of said largest transverse width of said absoibent 
structure. 

io 7. Absorbent article accortfng to any of the preoedlng daims wherein said liquid transport apertures are only distrib- 
uted in the longitudinal center of said topsheet. 

8. Absorbent article accordng to any of the preceding claims wherein all eaid extra large apertures are only distrib- 
uted in the transverse center 80 %, preferably 65 %, most preferably 50 %, of the largest longitudinal length of said 
ig wearer facing surface of said topsheet 

9l Absorbent article accorcGng to any of the preceding daims wherein said large apertures are only distributed in the 
transverse center 80 %, preferably 65%, most preferably 50 %, of the largest longitudinal length of said wearer fac- 
ing surface of said topsheet. 

20 

10. Absorbent article according to any of the preceding daims wherein said liquid transport apertures are only distrib- 
uted in the transverse center of said topsheet 

ttofentenspruche 

1. Absorbierender Artikel mit einer Langsachse und einer Queraehse. wobei der genarrrte Artikel ein DecWatt, ein 
RockenbtatJ und sine zwischen dem genanrrten DecKWatt und dem genannten Rflckenriatt angeordnete Struktur 
umfaBt, das genarmte Dectttett eine zum Trftger gericntete Oberflflche und eine *ur Weidung gericntete OberflA- 
che aufweist und das genannte Dectt&tt eine Wiendurchgangsscrtcrrta umfaftt. die Weine. mftflere; groBe und 
extra-gro&e Offnungen for den Flussi gkeitsfransport eufwei&t wobei 

• die genannten Weinen Offnungen eine Einzelfl&che im Bereicrt von mehr a Is 0 mm? bis 0, 1 mm? aufweisen, 

- die genannten mittieren Offhungen eine Einzefflftehe im Bereich von mehr als 0,1 mm 2 bis 0,5 mm 2 aufweisen, 

- tie genannten groBen Offnungen erne EreeffKche im Bereich von mehr ate 0,5 mm? bis 1 ,4 mm? aufweisen, 
tie genannten extra-groBen Offnungen eine Einzetf iaehe im Bereich von mehr als 1 A mm 2 bis 3 mm 2 aufwei- 
sen, 

- tie genannten Ideinen Offnungen eine gesamte offene Flache im Bereich von 0,1 % bis 5% der gesamten F1&- 
che der genannten Foliendurcr^gangsschichte aufweisen. 

tie genannten mMeren Offnungen eine gesamte offene Flache im Berekti von 1 % bis 35 % der gesamten 
Flache der genannten Wiendurchgangsschichte aufweisen, 

- tie genannten groGen Offnungen eine gesamte offene Flache im Bereich von 1 % bis 30 % der gesamten Rfi- 
che der genannten FoliervJurehgangsschichte aufweisen, 

- tie genannten extra-^oQen Offrwngen eine gesamte offene Flache im Bereich von 1 % bis 25% der gesam- 
ten Hdche der genannten falieraJurciigangsschichte aufweisen, 

- die genannten ROssigkeitstrari^rtfimiungen eine greats inn ere diagonals Lftnge und eine klecnste irtnere 
diagonale Lange aufweisen, wobei das Vterhaitnis der genannten groBten zu der genannten Weinsten \t\net&\ 
diagonalen Lfinge im Bereich von 1 bis 6 liegt, 

- wobei die genannten Offnungen einer solchen Verteilung errtsprechen, daB tie genannten extra-groBen Off- 
nungen nur in der Ldngsmitte auf 90 % der groGten Querbrerte der genannten absorbierenden Struktur vertetft 
sind. 

2. Absorbierender Artikel nach Anspruch 1 , in welchem mindestens ©rttge der genannten Ftassigkehstninsportoff- 
nungen inner© W&nde haben, tie von der Oberf Idchs der genannten FoCendurchgangsschtchte mindestens 0.3 
mm herabhangen, wobei tie genannten inneren W£nde in einer Richtung zu der genannten absorbierenden Struk- 

ss tur des genannten Artiketeherabhfingen. 

3. Absorbierender Artttal nach einem der vorhergehenden AnsprOche. in welchem die gesamte often H&cfre alter 
genannten RussigkBHstran sp o rlO f fn ungen in der genannten FoGendurchgangsschichte im Bereich von 15% bis 40 
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% der gesamten Rache der genannten FoKendurcngangsschichte D©gt. 

4. Absorfcisrender Artikel nach einem der vorttergehenden AnsprOche, in welchem das genanrrte Deckbiatt mehr ate 
eine Durchgangsschichte umfa8t 

s 

5. Absorbierender Artikel nach einem der vorhergehenden AnsprOche, in welchem die genannten extra-gro£en Off- 
nungen nur in der Langsmrtte auf 80 %, vorzugsweise 70 %, der genannten grOBten Querbrette der genannten 
absorbierenden Struktur verteilt sind. 

10 6. Absorbierender Artikel nach einem der vorhergehenden Anspruche, in welchem die genannten groBen Offnungen 
nur in der L&ng&mrtte auf 90 %, vorzugsweise 80%, am bsvorzugtesten 70 %, der genannten gro&en Querbreite 
der genannten absorbierenden SXmHur verteiH sind, 

7. Absorbierender Artikel nach einem der vomergehenden Anspruche, in welchem cfie genannten Russigkeitetrans- 
16 portoftnungen nur in der Lflngsmitte des genannten DecHtfatts verteilt sind. 

8. Absorbierender Artikel nach einem der vorhergehenden Anspruche, in welchem die genannten extra-gro8en Off- 
nungen nur in der Quermitte auf 80%, vorzugsweise 65%, am bevorzugtesten 50 %, der grSBten Lftngstfinge der 
genannten zum Trdger gerichteten Oberflficha des genannten Dectolatts verteilt and. 

20 

9l Absorbierender Artikel nach einem der vorhergehenden Anspruche, in welchem die genannten ojoSen Offnungen 
nur in der Quennitte auf 80%. vorzugsweise 65%, am bevorzugtesten 50%, der grOBten Lflngslflnge der genann- 
ten zum Trager gerichteten Obemache des genannten Deckhtetta verteit sind. 

ss 10L Absorbierender Artikel nach einem der vomergehenden AnsprOche, in welchem &q genannten FHtesigkeitetrans* 
portOffnungen nur in der Quermitte dee genannten Deckblatts verteilt sind. 

nevendfcatiortS 

1 . Article absorbant ayant un axe longitudinal etunaxe transversal, (edit article oomprenant une feuille de dessus. 
une feuite de fond et une structure absorbents places entre lacfite feuille de dessus et ladite feuille defend, tauite 
feuille de dessus aysnt une surface faieant face k rutffisateur et une surface faisant tee au vetement. et ladite 
feuille de dessus oomprenant une couch* pellicuiaire de passage presentant des petits, moyens, glands et tres 
glands orifices pour le transport de liquide. 

- lesdits petits orSices aysnt une surface 'mtfviduelle comprise dans la plage allant dune valeur superieure k 0 
mm 2 ft 0,1 mm 2 . 

- lesdfts moyens orifices ayam une surface inifividueiie comprise dans la plage allant d une valeur superieure k 
0,1 mm 2 k 0,5 mm 2 ; 

lesdits grands orifices ayant une surface individueJIe comprise dans la plage allant chine valeur superieure k 
0.5 mm 2 ^ 1.4 mm 2 , 

• lesdits tres grands orifices ayant une surface indhriduelle comprise dans la plage atent d*une valeur superieure 
k 1.4 mm 2 k 3 mm 2 , 

- lesdfts petits orifices ayant une surface ouverte totals comprise dans la plage allant de 0,1 % k 5 % de la sur- 
face totals de ladite couche pefficulaire de passage, 

- tesdrts moyens oriTices ayant une surface ouverte totale comprise dans la plage allant de 1 % a 35 % de la sur- 
face totals de tadite couche pellicuiaire de passage, 

• tescfits grands orffices ayant une surface ouverte totale comprise dans la plage aliart de 1 % a 30 % de la sur- 
face totale de ladite couche pefficulaire de passage, 

- lesofts tres grands orifices ayant une surface ouverte totale comprise dans la plage aflant de 1 % 6 25 % de la 
surface totale de ladrts couche pellicuiaire de passage, 

- lesdits orifices de transport de liquid© ayant une longueur diagonals intirieure la plus grande et une longueur 
diagonals interieure la plus petite, le rapport entre fescftes longueurs diagonals interieures la plus grande et 
ta plus petite etam compris dans la plage allant de 1 a 6* 

- lesdits orifices suivant une repartition tene que lesdits tres grands orifices ne sont repartis que dans tes 90% 
de la parte centrale tangfludinale de la largeur transversal© la plus grande de ladite structure absorbents. 

2. Article absorbant selon la revendication 1, dans Iequel au moins que)ques-uns desdits orifices de transport de 
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liquide ont des paras interieures qui pendent au mans de 0,3 mm par rapport a (a surface de ladrte couche peffl- 
cutoe de passage, lesdfles partes inter ieurss pendent dans une direction onentee vers Earfte sttuctire absorbante 
dudit article. 

5 3. Article absorbarrl selon I'une queloonque dee revendicajions pr6c6dentes. dans lequel la surface cuvette total e de 

tous lesdrts orifices de transport de liquide manages dans ladrte couche pdRculaire de passage est comprise dans 
la plage allant de 15 % & 40 % de la surface totals de latfte couche peJIiculaire de passage. 

4. Article absorbent selon rune queteonque dee revendications prec^dentas. dans lequel ladrte teuUla de dessus 
iq cornprend plus d'une couche de passage. 

5. Article absorbant eelon I'une queteonque des revandicartions prec&lentes. dans lequd fesojts tree grands orifices 
ne sont repartis que dans lee 80 % de la partie centrale longitudinals, de preference 70 %. de la largaur transfer* 
sale la plus grande de tadite structure absorbante. 

15 

6. Article absorbant selon l\me queteonque des revenoications priced antes, dans lequel tesdits grands orifices ne 
sont repartis que dans les 90 % de la partie centrale longhuolnale, de preference 80 %, de la maniere la plus pre^ 
f gree 70 %> de la targeur transversale la plus grande de fccfite structure absorbante. 

20 7. Article absorbant salon Tune queloonque des revendications precedentes, dans lequel lesdrts orifices de transport 
de liquide ne sont repartis que dans la partie centrale longitudinale de latfte feume de dessLB. 

8. Article abeorbant selon rune queloonque des revendications precedentes, dans lequel tous lesdrts tree grands ori- 
fices ne sent repartis que dans les 80 % de la parte centrale transversale* de preference 65%. da la maniere la 

6 plus prdferee 50 %> de la longueur longitudinale la plus grande de tatfte surface feisant tee k ivtilisateur de ladrte 
feuille de dessus. 

9* Article absorbant selon I'une queloonque des revendications precederrtes, dans lequel lesdrts grands orifices ne 
sont repartis que dans les 80 % de la partie centrale transversale, de preference 65%, de la manure la plus pre- 
30 f eree 50 %. de la longueur longitudinale la plus grande de ladrte surface faisant face & rutilisateur de ladite feuille 
de dessus, 

1 a Article absorbant selon I'une queloonque des reventfeatione precedentes. dans lequel lesdrts orfficee de transport 
de liquide ne sont repartis que dans la partie centrale transversale de ladite feuille de dessus. 
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